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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sample 

dispensing apparatus and an autoanalyzer using the a 1 

same capable of specifying the cause of the abnormal 
suction occurring during dispensing a sample in a short 
time. 

SOLUTION: A pressure sensor 11 is connected to a 
dispensing flow path system including a sample probe 1 
and a dispensing syringe 3 to measure a pressure 
variation waveform during dispensing the sample. The 
output from the pressure sensor 1 1 is sent to an 
integration operation circuit 15 through an amplifier 13 
and an A/D converter 14. For respective plural 
integration intervals divided at least from the sample 
suction interval, the integration treatment is performed 

with a predetermined sampling frequency. The output from the integration operation circuit 15 
is sent to a determination circuit 16. The determination circuit 16 previously stores threshold 
ranges corresponding to the plurality of integration operation results and compares them to 
determine whether the suction operation has been conducted normal or not. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The distributive-pouring syringe which makes suction, the sample probe which carries out the 
regurgitation, and this sample probe generate [ a liquid sample ] suction and the pressure for making it 
breathe out for a liquid sample, In the sample distributive-pouring equipment which has the distributive- 
pouring passage which connects said sample probe and said distributive-pouring syringe, and the control 
section which controls suction and discharging of a liquid sample The pressure sensor which detects the 
pressure in said distributive-pouring passage, and an integration operator means to integrate with the 
output of said pressure sensor, Divide sample suction time amount at two or more sections, and compute 
the integral value of the output of said pressure sensor for every divided section with said integration 
operator means, and the integral value of the pressure-sensor output of each section is compared with the 
threshold corresponding to each section defined beforehand. Sample distributive-pouring equipment 
characterized by having a judgment means to judge the abnormalities in suction of a liquid sample. 
[Claim 2] Sample distributive-pouring equipment characterized by having used the division section of 
sample suction time amount as the part for 2 minutes in a part for the first portion, and the second half of 
sample suction time amount, having compared the integral value of each section with the threshold 
corresponding to each section defined beforehand in sample distributive-pouring equipment according to 
claim 1, and having a judgment means to judge the abnormalities in suction of a liquid sample. 
[Claim 3] Sample distributive-pouring equipment characterized by constituting in sample distributive- 
pouring equipment according to claim 1 so that said control unit may set up the division section and the 
threshold of an integral according to the amount of distributive pouring of a liquid sample. 
[Claim 4] The automatic analyzer characterized by having the fUnction for said control section to 
classify into two or more causes based on a comparison result with the threshold to which the 
abnormalities in suction of a liquid sample were beforehand determined as the section integral value of 
said pressure sensor in the automatic analyzer equipped with sample distributive-pouring equipment 
according to claim 1 to 3, and to perform cure actuation according to each cause. 
[Claim 5] The automatic analyzer characterized by including discharge and the actuation attracted again 
in an automatic analyzer according to claim 4 for the liquid sample in which said cure actuation carried 
out end suction. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the sample distributive-pouring equipment used for the 

automatic analyzer which analyzes liquid samples, such as blood and urine. 

[0002] 

[Description of the Prior Art] For example, in automatic analyzers, such as a biochemistry automatic 
analyzer and an immunity automatic analyzer, it has automatically suction and sample distributive- 
pouring equipment which carries out the regurgitation (distributive pouring is called below) for the 
liquid sample from the specimen container to the reaction container. 

[0003] By having a sample probe, a distributive-pouring syringe linked to this, and the device that 
moves a sample probe to a position, inserting the tip of a sample probe into a sample, and carrying out 
the specified quantity drive of the distributive-pouring syringe conventionally, sample distributive- 
pouring equipment attracts the sample of the specified quantity, and repeats distributive-pouring 
actuation of moving a sample probe to a reaction container and carrying out the regurgitation of the 
sample which drew in, after an appropriate time. 

[0004] By the way, in laboratory tests, such as biochemical inspection, a blood serum and plasma are 
used as a sample in many cases, and the solid called a fibrin is contained in these in many cases. If this 
sample is applied to an automatic analyzer as it is, that solid may be stuck for a probe. Thus, if plugging 
arises in a sample probe, it becomes impossible to pour the sample of the specified quantity 
distributively in a reaction container, and the analysis precision of an automatic analyzer will get worse 
sharply. 

[0005] As a means to solve such fault, a pressure sensor is formed in the distributive-pouring passage 
containing a sample probe, and many things which detected plugging of a probe based on pressure 
fluctuation are proposed. 

[0006] For example, the technique of judging the abnormalities at the time of sample distributive 
pouring based on the comparison with the reference value beforehand determined as the area value 
which integrates JP,2000-39440,A with the output of a pressure sensor, and is acquired is indicated. 
[0007] Moreover, as compared with the reference value which was able to define the output value of a 
pressure sensor beforehand, the technique which the liquid sample was attracted as planned, or (wasn't 
there any Calah ****?) is supervised is indicated by JP,2- 196963, A. 
[0008] 

[Problem(s) to be Solved by the Invention] Said conventional technique integrated with the output of the 
pressure sensor of the entire interval from suction initiation to suction termination, and has judged 
abnormalities as compared with the reference value which was able to define the integral value 
beforehand. Therefore, it was difficult to specify the cause of abnormalities. When abnormalities were 
found out, the operator needed to suspend equipment and needed to consider the cause of abnormalities 
by viewing etc. In this case, analysis had to be suspended between the time amount which cause 
investigation takes, and the problem of analysis effectiveness falling may have produced it. 
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[0009] The 1st purpose of this invention can specify the cause of the abnormalities in suction in a short 
time, and is to offer the sample distributive-pouring equipment in which efficient analysis is possible. 
[0010] Moreover, in the automatic analyzer in recent years, the amount of specimens per analysis is 
lessened as much as possible, and mitigation of the burden to a patient, especially a child and elderly 
people or reduction of the amount of the reagent used is called for. However, if the amount of 
distributive pouring decreases, although the problem that must make a distributive-pouring rate late, the 
pressure fluctuation in distributive-pouring passage also becomes very small as the result, and the 
judgment by the threshold becomes difficult arises in order to maintain distributive-pouring precision, 
by the above-mentioned Prior art, sufficient examination is not made to such a problem. 
[001 1] The 2nd purpose of this invention is to offer the sample distributive-pouring equipment which 
can detect the abnormalities in suction with a sufficient precision, even if the amount of suction of a 
sample is a minute amount. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is 
constituted as follows. 

[0013] The distributive-pouring syringe which makes suction, the sample probe which carries out the 
regurgitation, and this sample probe generate [ a liquid sample ] suction and the pressure for making it 
breathe out for a liquid sample, In the sample distributive-pouring equipment which has the distributive- 
pouring passage which connects said sample probe and said distributive-pouring syringe, and the control 
section which controls suction and discharging of a liquid sample The pressure sensor which detects the 
pressure in said distributive-pouring passage, and an integration operator means to integrate with the 
output of said pressure sensor, Divide sample suction time amount at two or more sections, and compute 
the integral value of the output of said pressure sensor for every divided section with said integration 
operator means, and the integral value of the pressure-sensor output of each section is compared with the 
threshold corresponding to each section defined beforehand. Sample distributive-pouring equipment 
equipped with a judgment means to judge the abnormalities in suction of a liquid sample. 
[0014] In the above-mentioned sample distributive-pouring equipment, the division section of sample 
suction time amount is used as a part for 2 minutes in a part for the first portion, and the second half of 
sample suction time amount, the integral value of each section is compared with the threshold 
corresponding to each section defined beforehand, and you may have a judgment means to judge the 
abnormalities in suction of a liquid sample. 

[0015] Moreover, you may constitute so that said control unit may set up the division section and the 
threshold of an integral according to the amount of distributive pouring of a liquid sample. 
[0016] Furthermore, in the automatic analyzer equipped with the above-mentioned sample distributive- 
pouring equipment, based on a comparison result with the threshold to which the abnormalities in 
suction of a liquid sample were beforehand determined as the section integral value of said pressure 
sensor, said control section classifies this invention into two or more causes, and the description is in the 
automatic analyzer equipped with the function to perform cure actuation according to each cause. 
[0017] In the above-mentioned automatic analyzer, you may also include discharge and the actuation 
attracted again for the liquid sample in which said cure actuation carried out end suction. 
[0018] 

[Embodiment of the Invention] When the description of this invention in comparison with the 
conventional technique is summarized, it divides the time amount from suction initiation of a liquid 
sample to suction termination into plurality, takes the integral value of a pressure sensor output in each 
section, and is to compare the threshold for every section beforehand determined as these integral value. 
By this, the cause of abnormalities can be specified in a short time, and it can be automatically coped 
with unusually by the equipment side depending on the case, and even if abnormal, while an operator 
does not know, the automatic analyzer which is restored automatically and can continue analysis can be 
offered. 

[0019] Hereafter, the example of this invention is explained using drawing. 

[0020] Drawing 1 is the outline block diagram of the sample distributive-pouring equipment in 
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connection with operation of the 1st of this invention. 

[0021] In drawing 1 , the sample probe 1 is connected to the distributive-pouring syringe 3 through a 
tube 2, and those interior is filled up with the liquid. The distributive-pouring syringe 3 consists of 
cylinder 3a and plunger 3b, and the motor 4 is connected to said plunger 3b. Cylinder 3a is fixed, by 
driving a motor 4 in the motorised circuit 5, plunger 3b is made to drive up and down, and this performs 
distributive-pouring actuation of a sample. Moreover, the sample probe 1 can move a motor 6 to a 
position by driving by the motorised circuit 7. In addition, the motorised circuits 5 and 7 are controlled 
by the control section 8. 

[0022] If the sample probe 1 carries out downward actuation and reaches into the liquid of the sample 10 
in a specimen container 9, the distributive-pouring syringe 3 will perform suction actuation by driving a 
motor 4. Similarly, the distributive-pouring syringe 3 performs discharging by driving a motor 4, after 
the sample probe's 1 moving to a sample regurgitation location. 

[0023] The pressure sensor 1 1 is connected to the distributive-pouring passage system containing the 
sample probe 1, a tube 2, and the distributive-pouring syringe 3 through the arborization block 12. The 
output of a pressure sensor 1 1 is amplified with amplifier 13, and is changed into a digital signal by AID 
converter 14. 

[0024] Furthermore, the output of A/D converter 14 is sent to an integrating and logic circuit 15. In an 
integrating and logic circuit 15, integral processing is performed with a predetermined sampling 
frequency. The limits of integration at this time are each section which divided the sample suction 
section, i.e., the drive section of a motor 4, at the first half and the second half (it considers as the 1st 
limits of integration and the 2nd limits of integration henceforth, respectively). The integral value of 
each section performed in the integrating and logic circuit 15 is sent to the judgment circuit 16. In the 
judgment circuit 16, the threshold range corresponding to each section is memorized beforehand, they 
are compared, and it is determined whether suction actuation was performed normally by carrying out 
the judgment described below. When abnormality suction becomes clear, an alarm to that effect is taken 
out. 

[0025] Hereafter, the judgment approach of the abnormalities in suction of this invention is explained. 
[0026] According to this invention, the value with which each section of the 1st limits of integration and 
the 2nd limits of integration was integrated is used for the judgment of the abnormalities in suction. This 
value is equivalent to each area value of SI and S2 in drawing 4 to which the pressure in distributive- 
pouring passage was taken along the axis of ordinate, and it took time amount along the axis of abscissa. 
In addition, since the pressure value of the sample suction section is negative in practice, in the case of 
an integration operator, positive/negative will be made reverse and will be calculated. 
[0027] It is SI Low about each threshold range to integral value SI Normal in the 1st limits of integration 
and the 2nd limits of integration when normal suction is performed here, and S2Normal. It exceeds and 
they are less than [ SI High ] and S2Low. It exceeds and may be less than [ S2High ]. 
[0028] Case [ like / when both the values of SI and S2 are settled in each threshold range / drawing 3 
(a) ], it judges with suction having been performed normally. Case [ whose SI is / like / when S2 
becomes more than S2High / drawin g 3 (b) within a threshold range ], it is thought that solids, such as a 
fibrin, were got blocked from just before [ termination ] the 1st limits of integration to [ somewhere in ] 
the 2nd limits-of-integration termination. Therefore, abnormalities and a judgment are made in this case. 
Moreover, case [ like / when both SI and S2 turn around each threshold range a top / drawin g 3 (d) ], it 
is a state of obstruction inside the sample probe, or it is thought that solids, such as a fibrin, were got 
blocked in the phase in early stages of the 1st limits of integration. Therefore, the judgment of 
abnormalities is made also in this case. 

[0029] Case [ like / when both SI and S2 turn around each threshold range the bottom / drawing 3 (e) ], 
in the automatic analyzer with which the function which detects the oil level of a sample was equipped, 
empty suction by starting suction actuation, incorrect-detecting an oil level and empty suction by the 
specimen container and the sample not being arranged from the first can be considered. Therefore, the 
judgment of abnormalities is made also in this case. Moreover, for SI, S2 is S2Low within a threshold 
range. Case [ like / when it is the following / drawin g 3 (g) ], the amounts of the sample in a specimen 
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container are insufficient to the demanded amount of distributive pouring. Or in the automatic analyzer 
with which the function which detects the oil level of a sample was equipped, the penetration depth from 
a detection oil level is inadequate, and it is possible that the oil level has fallen to the tip of a sample 
probe during suction actuation. The judgment of abnormalities is made noting that sufficient amount 
cannot be attracted in this case, either, the same - S S when S2 [ one SI or more-High ] is less than 
[ S2Low ] but - but, one makesSl or more Highs of judgments of abnormalities noting that empty 
suction by the lack of a sample arises, also when S2 is in a threshold range. 

[0030] Moreover, SI is SI Low. Although suction actuation is started incorrect-detecting an oil level in 
the automatic analyzer with which the function to make suction actuation perform was equipped 
dropping the function which detects the oil level of a sample, and a sample probe case [ like drawin g 3 
(f) ] when S2 is in a threshold range in below namely, the case which reached the oil level on the way 
and was able to attract the sample can be considered. Since there is no difference in empty suction also 
in this case, it judges with it being unusual. SI is SI Low. Also when S2 is more than S2High in below, 
it judges with it being unusual from the same reason. 

[0031] The abnormality judging approach in suction by the above this invention is packed into drawing 
5 . 

[0032] Next, the 2nd operation gestalt is described. 

[0033] Drawing 2 is the outline block diagram of the sample distributive-pouring equipment in 
connection with the 2nd operation gestalt of this invention. 

[0034] The output of the pressure sensor 1 1 connected to the distributive-pouring passage system 
containing the sample probe 1 and the distributive-pouring syringe 3 is sent to a microcomputer 17 
through amplifier 13 and AID converter 14. Integration operator processing and the abnormality judging 
processing in suction are processed with a microcomputer 17. 
[0035] Sample distributive pouring is carried out by the following flow. 

[0036] A control section 8 makes the motorised circuits 5 and 7 start delivery and distributive-pouring 
actuation for control command. To coincidence, the command of a control section 8 is sent also to a 
microcomputer 17, and uses the abnormality detection function in suction to it. 
[0037] Information required for CPU 19 to judge the abnormalities in suction from ROM20 by the 
command from a control section 8, i.e., the start time of the 1st limits of integration, and section length, 
the start time of the 2nd limits of integration and section length, and the threshold range corresponding 
to each section are called to RAM21 . If it becomes the timing of integral initiation, CPU 19 will start 
addition processing to the output signal from AID converter 14. If an integral is completed and the result 
of an operation comes out, the result will be compared with the threshold range previously stored in 
RAM21, and a judgment will be issued. This is performed about the 1st limits of integration and the 2nd 
limits of integration, and is synthetically judged by the aforementioned abnormality judging approach in 
suction. The result is returned to a control section 8, , and a control section 8 makes a judgment about 
subsequent processings based on it. 

[0038] By the way, the start time and the section length of the sample suction section change with 
amounts of distributive pouring. This is because the sequence and suction rate of distributive pouring are 
changed from the balance of distributive-pouring processing speed and distributive-pouring precision 
with the amount of distributive pouring. 

[0039] Then, each start time and the section length of the 1st limits of integration and the 2nd limits of 
integration are beforehand written in on ROM20 about all the amounts of distributive pouring used for 
the analysis defined as a specification of the automatic analyzer with which sample distributive-pouring 
equipment or sample distributive-pouring equipment is carried. 

[0040] Moreover, since it differs for every amount of distributive pouring, about all the amounts of 
distributive pouring used for analysis, the threshold range corresponding to the 1st limits of integration 
and 2nd limits of integration is set up, and it writes [ threshold range / as well as the limits of 
integration ] in beforehand on ROM20. 

[0041] In addition, the sampling frequency for integration operator processing is also set up beforehand. 
a This not being concerned with the merits and demerits of the limits of integration, and not making it 
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immobilization, but making it adjustable is also considered. Anyway, all of the information required for 
a judgment or the program of the abnormalities in suction are. written in in ROM20. 
[0042] By taking the above configuration, even if the amount of distributive pouring changes, the 
abnormalities in suction are detectable: 

[0043] Hereafter, the example of use in an automatic analyzer is explained. In addition, when sample 
distributive-pouring equipment is installed in an automatic analyzer, the control section of an automatic 
analyzer may serve as a control section 8. Henceforth, a control section 8 presupposes that it is the 
control section of an automatic analyzer. 

[0044] From a control section 8, if a series of distributive-pouring instructions by which the amount of 
distributive pouring, the count of distributive pouring, etc. were provided come out, a microcomputer 17 
will judge whether suction was normally performed for every distributive pouring, and will report the 
result to a control section 8 in detail. Here, when it is judged that it is normal, the usual distributive- 
pouring actuation is continued. 

[0045] When it is judged like drawing 3 (b) that the fibrin was got blocked at the time in the middle of 
suction, only possibility that the bigger fibrin than the bore of the sample probe 1 is caught at the tip is 
high, and is considered that it can remove a fibrin easily only by carrying out the regurgitation of the 
sample. Then, a control section 8 attracts a sample again and issues [ carrying out the regurgitation to 
another reaction container, and ] directions while it carries out the regurgitation of the sample to a 
reaction container. 

[0046] In addition, when abnormality suction occurs, even if it analyzes or carries out to the sample 
which carried out time notes, directions are taken out to an automatic analyzer so that the analysis result 
may not be adopted. 

[0047] The following case can be considered when judged with having turned around each threshold 
range the top and having got it blocked with both the 1st limits of integration and the 2nd limits of 
integration like drawing 3 (e). The 1st case is the case where the wall of the sample probe 1 will be in a 
state of obstruction. In this case, plugging in the sample probe 1 is extruded with high-pressure water, or 
a wire etc. must be inserted in the interior and it cannot but remove. When it is judged that it is 
unremovable unless it is based on an operator's hand, a control section 8 takes out an alarm. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the sample distributive-pouring equipment which is the 
1st operation gestalt of this invention. 

[Drawin g 2] It is the outline block diagram of the sample distributive-pouring equipment which is the 
2nd operation gestalt of this invention. 

[Drawin g 3] It is drawing showing the pressure fluctuation wave in the distributive-pouring passage 
within the sample suction section. 

[Drawing 4] It is drawing showing the limits of integration in this invention. 

[Drawing 5] It is drawing showing the judgment approach of the abnormalities in suction in this 

invention. 

[Description of Notations] 

I - a sample probe, 2 - tube, 3 - distributive-pouring syringe, and 3a- cylinder, 3b- plunger, 4, 6 - 
motor, 5, and 7 - a motorised circuit, 8 - control section, 9 - specimen container, and 10 - a sample, 

I I - pressure sensor, 12 - arborization block, and 13 - amplifier, 14 - A/D converter, 15 - integrating 

and logic circuit, and 16 - a judgment circuit, 17 - microcomputer, 18 — I/O Port and 19 CPU, 20 - 

-ROM, and 21 -RAM 
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[Drawing 1] 
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